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Background: The risk factors and adverse outcomes related to maternal depression and child malnutrition are a leading cause of morbidity and mortality in low and middle-income countries (LMIC) including Pakistan. Above 25% of women suffer from maternal depression. Up to 50% children are under-nourished which contributes to 35% of all under-5 deaths in the country.
Aim: To determine the efficacy of Learning through Play Plus Thinking Healthy Program (LTP Plus) intervention to reduce maternal depression in mothers with undernourished children.
Methods: In this randomised controlled trial, all eligible mothers presenting to the paediatric departments were invited to participate in the study. Out of the total 256 mothers screened, 107 were included, 54 of those were randomly allocated to LTP Plus group and 53 to treatment as usual (TAU). Edinburgh Postnatal Depression Scale (EPDS) was used to screen for depression. Hamilton Depression Rating Scale (HDRS), Maternal Attachment Inventory (MAI), Social Support Scale (OSLO-3) and the Euro-QoL (EQ-5D) were used to measure the severity of depression, mother-child attachment, level of support and health related quality of life dimensions. Assessments were completed at baseline, end of intervention (3 months from baseline) and at 6 months from baseline.
Results: Mothers in the LTP Plus group significantly showed improvements in depression (p<0.001), social support (p = 0.02) and quality of life (p<0.001) at the end of the intervention (LTP Plus), as compared to the TAU group, which were sustained up to 6 months after baseline.
Conclusion: The outcomes of LTP Plus intervention for mothers of malnourished children show promising results in reducing maternal depression and imp proving child outcomes. A full trial with longer-term outcomes and cost effectiveness needs to be conducted. 










Depression is a major public health challenge and the demand of addressing it is on the rise worldwide (WHO, 2019). Maternal depression is highlighted as a global public health problem with high prevalence in Low and middle-income countries (LMIC), i.e. 18-25% (Fisher et al 2012). Moreover, the prevalence of maternal depression is much higher in countries such as India (28%) (Patel et al., 2003), and South Africa (34.7%) (Cooper et al., 1999) and Pakistan (36%) (Husain et al., 2006). Maternal depression has huge economic costs which only for postnatal depression are estimated at £8·1 billion per year in the UK alone (Bauer et al., 2014). Poor maternal mental health is not only detrimental to mothers (including increased risk of suicide), it can adversely effect mother-child attachment and child care during the first three years of life, a critical period for child development (Bauer et al., 2014; Shah & Lonergan., 2017). Maternal depressive symptoms have been reported to affect child’s growth and development during initial years (Husain et al. 2012; Bornstein & Putnick 2012), which continue to later life as well (Kingston, Tough & Whitfield, 2012; Conners-Burrow et al. 2015). Previous studies indicated that maternal depression has strong associations with premature delivery, a decrease in breastfeeding initiation (Shah & Lonergan 2017), low birth weight (LBW) (Kim & Saada 2013), higher rates of diarrheal episodes (Waqas et al. 2018), increased risk of undernutrition in the first five years of life (Haither et al. 2018) and increased child mortality (Surkan et al., 2016).
According to The Lancet Series (2016) more than 43% of the children (249 million) in LMIC are at a greater risk of poor development because of stunting and poverty (Lancet Series 2016), inadequate nutrition, poor health infrastructure, widespread infectious diseases and lack of knowledge (Andrew & Malde, 2014). In LMIC, more than 20 million infants are born with low birth weight and approximately 155 million children under the age of 5-years suffer from stunting (UNICEF, 2018).   Pakistan is a low-income country and has one of the highest child mortality rates (79 per 1000 live births) in the world (UNICEF, 2018). According to the Pakistan Demographic and Health Survey (2017 - 18), 37% of children in Pakistan are stunted, 23% of all children under 5 are underweight and 7% of children are wasted. 
Evidence exist to support that psychological interventions that address both maternal mental health and child development add value to the potential interventions that only address child development (Singla et al., 2015). In LMICs, nutrition and psychosocial stimulation have been integrated in parenting interventions to address associated risk factors (Grantham-McGregor et al., 2014). Several successful strategies have been identified, including use of a structured curriculum and demonstrations using standard materials, role play sessions to rehearse new skills with feedback, and involvement of parents in problem-solving discussions (Yousafzai & Aboud., 2014). Responsive parenting constitutes the provision of play material and conversations that are tailored to the child’s state of interest and ability (Yousafzai & Aboud., 2014). Responsive parenting has been shown to enhance language and cognitive development despite cultural variations (Singla et al., 2015). Parenting programmes can play a vital role in improving knowledge, improving parenting practices and reducing negative parenting towards children (Husain et al. 2017; Singla, Kumbakumba & Aboud, 2015; Aboud et al. 2013) and can be made effective by integrating psychosocial stimulation and nutrition to address both the major risk factors in LMIC (Grantham-McGregor et al. 2014). These interventions can be made effective and popular among the populations by adopting a culturally relevant curriculum, practising new skills with participant’s feedback and healthy discussions with the parents (Yousafzai & Aboud, 2014). Previous studies (Husain et al. 2017; Atif et al. 2016; Masood et al. 2015; Beck et al 2016; Husain et al. 2014; Rahman et al. 2008; Rahman et al., 2019) have shown the acceptability, effectiveness and need of psychosocial interventions such as culturally adapted Cognitive Behaviour Therapy (CBT) and Interpersonal psychotherapy (IPT) in reducing maternal depression. The aim of this study was to explore the effectiveness of a culturally adapted integrated parenting intervention called Learning through Play-Plus Thinking Healthy Program (LTP Plus), for addressing depression of mothers and improving the health of malnourished children presenting at paediatric units of public hospitals in Karachi, Pakistan. 




The study was conducted at two sites within the city of Karachi, the most populated city in Pakistan (World population review, 2017). The Paediatric departments of two tertiary care hospitals; Civil hospital and Abbasi Shaheed hospital Karachi participated in this study. It was a randomised controlled trial, and the study participants were randomly allocated to either the LTP Plus group or the treatment as usual (TAU) group. 
Sampling
All mothers with children up to 30 months old, presenting at the outpatient paediatric departments of the participating hospitals were approached and invited to participate in the study by trained research assistants. The study was conducted between May 2009, and May 2011. Ethical approval for the study was granted by the Dow University of Health Sciences (DUHS ERB-79/DUHS08). To be included in the study, the participants had to be;
	18 to 44-year-old mothers with children 0 - 30 months old, suffering from malnutrition and attending the paediatric departments of the selected hospitals for a nutritional supplement. 
	Residents of the trial site catchments area
	Able to provide informed consent
We excluded mothers with any physical or psychiatric condition severe enough to prevent study participation or having any active suicidal ideation. 
Participants






Learning Through Play Plus Thinking Healthy Program (LTP Plus)
The intervention in this study utilised the combination of two interventions; Learning Through Play (LTP) (Bevc 2004) and Cognitive Behaviour Therapy (CBT) called the Thinking Healthy Program (THP) (Rahman et al. 2009). LTP was initially developed in Toronto Canada and has been culturally adapted and is being used in many low and middle income countries (Bevc 2004; Tinajero et al. 2016). Primary objective of LTP is the provision of stimulation for early child development. An interesting feature of LTP is a pictorial calendar that includes 8 stages of development (from birth till 3 years), and the information is provided for 5 areas of child development: a sense of self, physical development, relationships, understanding about the world and language development. The calendar is also accompanied by a detailed manual. The second component of the integrated intervention was the Thinking Healthy Program (THP) (Rahman et al. 2009) adapted for group setting (Husain et al. 2017). The intervention comprised of 10 sessions of LTP plus THP (Husain et al. 2017). The average length of each group session was 60-90 minutes.
Measures
Edinburgh Postnatal Depression Scale (EPDS) (Cox and Holden, 1987).
EPDS was used to screen for depression in mothers with children aged 0-30 months. The EPDS has already been translated into local language ‘Urdu’ and has been validated in Pakistan (Husain et al. 2013).
Hamilton Depression Rating Scale (HDRS) (Hamilton, 1960). 
HDRS was used to measure the severity of depression as a primary outcome. HDRS has been reported to give valid and reliable results in a primary care setting. It is a 17 items scale with responses ranging from 0-4. This scale has been previously used in Pakistan (Husain et al. 2013). 
Maternal Attachment Inventory (MAI) (Muller, 1994)
This scale was used to measure mother- child attachement. MAI consists of 26 items representing maternal activities and feelings that indicate affection towards the child. Respondents are asked to indicate how they generally feel in relation to thoughts (e.g. ‘My thoughts are full of my baby’), feelings (e.g. ‘I feel love for my baby’) and situations (e.g. ‘I watch my baby sleep’) new mothers generally experience. Responses are scored on a 4-point scale ranging from 1 (almost never) to 4 (almost always). The total score ranges from 26 to 104. The scale was translated into Urdu for current study using the guidelines by Rahman et al., (2003) for translation and adaptation of scales. For this study, Cronbach’s alpha coefficient was 0.95.
OSLO – 3 Items Social Support Scale
Oslo-3 social support scale is a short three item rating scale. This scale assesses relationship with friends, family and neighbours. Each item is scored on a 5-point rating scale, and the total score ranges from 3 to 15, with high scores indicating greater level of support.  Its structure and reliability have not been well-documented despite its widespread use. A translated version of the scale into Urdu has been used in Pakistan (Husain et al. 2014; Husain et al. 2012). The Cronbach’s alpha coefficient for this study 0.46.

Health-related Quality of life with the Euro-Qol (EQ 5D)
Health-related quality of life was measured through EQ-5D (EQ-5D-5L), Urdu version (Husain et al. 2017; Husain et al. 2014). This is a standardised instrument that measures five health dimensions (mobility, self-care, usual activities, pain/discomfort and anxiety/depression) on 5 levels. These are anchored by 0 (dead) and 1 (full health). 

 Analysis
Data were analysed using SPSS version 20. All analysis compared between the two study groups, with outcomes at 3 months and 6 months analysed separately.  All outcomes were continuous in nature and were analysed using analysis of covariance (ANCOVA). The outcome variable was the measurement at 3 and 6 months, with the baseline value of the same outcome used as a covariate in the analysis.  
The majority of outcomes met the assumptions of the ANCOVA. Two outcomes, number of days with diarrhoea and days with a chest infection, had highly positively skewed distributions, and did not meet the assumptions of the analysis method. As a result, these were given a log transformation before analysis. A small constant was added before the transformation to allow for the transformation of zero values. 

RESULTS
Total 107 women gave informed consent and fulfilled the inclusion criteria; hence, were recruited in the study. The recruited women were randomised into LTP Plus group (n=54) and control group (n=53), using www.randomisation.com. (Figure 1)
The mean age of the women in LTP Plus group was 27.9 years, 94% of them were married, and 91% were home-makers. Similarly, the mean age of the women in TAU group was 26.9 years, 96% of them were married, and 81% were home-makers. Fifty percent of women in both groups were not formally educated.  As shown in table 1, more than half of the women in both LTP Plus and TAU groups were in debt (59%; 57%) and around 40% of them reported that they slept hungry in the last month due to financial constraints (41%; 40%). 
The results show that there was a statistically significant improvement in depression measured by HDRS in the LTP Plus group at 3 and 6-months as compared to the TAU group (table 2). Scores in the LTP Plus group were, on average, 9 units lower at 3 months and 8 units lower at 6 months compared to the TAU group, which is clinically very significant. Similarly, scores for social support and health related quality of life improved significantly for the LTP Plus group as compared to the TAU group. On the Maternal Attachment Inventory scores were significantly higher in the LTP Plus group at 3 and 6-month outcome assessments compared to the TAU group (p<0.001 at both time points).

The results suggested highly significant differences in all outcomes between the two study arms at 6-months. The sizes of effects observed at 6-months were similar to those observed at 3-months for the majority of outcomes. There was a mean difference between groups of 8 units at 6-months, compared to 9 units at 3-months.

Child outcomes
At both the end of intervention (3 months) and at 6 months after baseline, the times which a child suffered from diarrhoea and chest infections was significantly lower in the intervention group (p<0.001 for both outcomes at both time points). The number of diarrhoea days was approximately 50% lower in the intervention group at both timepoints, whilst the number of chest infection days was reduced by almost three-fold at 6 months in the intervention group compared to control group. (Table 2) 

DISCUSSION 
Results of this study show that LTP Plus is an effective intervention in addressing maternal depression in mothers of undernourished children, visiting the paediatric units of public hospitals in Karachi. These results confirm previous findings (Stephens et al. 2016), that psychological interventions reduce maternal depression significantly as compared to TAU (Husain et al. 2017; Husain et al 2013; Stephens et al. 2016; Beck et al. 2016; Rahman et al. 2008; Rahman et al., 2019). Mothers in a previous trial of LTP Plus reported that they felt more empowered after participation and they noticed improvement in their mood and problem solving skills (Husain et al., 2017). Evidence from other LMICS such as Uganda also showed that integrated parenting intervention was effective in improving both maternal and child health outcomes (Singla et al., 2015).  Most psychosocial interventions did not reduce maternal depression or if they were effective it was only under specific circumstances. For example, evidence from Jamaica showed that a parenting intervention was effective in reducing maternal depression in mothers of under-nourished children, but only after 25 home visits, limiting its feasibility in low resource settings (Baker-Henningham et al., 2005). Other parenting program tested in Bangladesh had positive impact only when participants met in a group setting rather than individual home visits (Aboud et al., 2013). Another parenting intervention in South Africa reduced depression at 6 months, but effects were not sustained at 12 months (Cooper et al., 2009).
Evidence also exists on the association between maternal depression and poor health related quality of life  ADDIN EN.CITE (Webster, Nicholas, Velacott, Cridland, & Fawcett, 2011 (​file:​/​​/​​/​\\\\nask.man.ac.uk\\home$\\Desktop\\PMI-2%20Quantitative\\PMI-2%20Quantitative%20.docx" \l "_ENREF_46" \o "Webster, 2011 #618​); Kang et al., 2020). Recent evidence showed that the mothers’ quality of life decreased as the level of anxiety and depression increased (Daglar et al., 2018). Poor quality of life prevents mothers of young children from fulfilling the parenting roles and responsibilities in their routine life and contributes to disability (Durukan et al., 2011).  Previous LTP Plus trial with depressed mothers in Pakistan showed that participants in intervention arm were offered opportunity to participate in interactive activities and they were supported through behavioural activation leading to improvement in depression scores (Husain et al., 2017). Results of a multicomponent intervention for maternal depression in low resource setting in Chile reported that intervention resulted in smaller but significant difference between intervention and routine care arm in quality of life assessed through Short Form – 36 (SF-36) (Rojas et al., 2007). The scores on EQ-5D improved significantly for the LTP Plus group in present study; hence, support the evidence that CBT based interventions including LTP Plus improves health related quality of Life in mothers by improving depression. 
 	Evidence from Pakistan showed that social stress and social support had more significant association with maternal depression as compared to financial difficulties and poverty (Husain et al 2006; Husain et al., 2011; Shah & Lonergan 2017). Social support is reported as a protective factor for maternal depression and it is important for mothers to have multiple support providers in their social network (Ongeri et al., 2018).  Mothers with high perceived social support from their husbands reported lower depression scores (Qadir et al., 2013). In the current study, a significant improvement was found in the scores for the LTP Plus group as compared to the TAU group on the Oslo-3 social support scale. This finding is supported by a substantial body of evidence showing the beneficial effects of social ties and supportive relationships on maternal mental health outcomes (Webster et al. 2011, Shah & Lonergan 2017). However in a previous trial of LTP Plus no difference was found between LTP Plus group and control group on perceived social support assessed through Multidimensional Perceived Social Support Scale (MSPSS) (Husain et al., 2017). 
 Evidence exists to support negative association between maternal stress and maternal-infant attachment (Bonacquisti et al., 2019). Maternal depression can adversely effect mothers’ capacity to provide care that enhances attachment-security during infancy and good childhood developmental outcomes (Martins & Gaffan., 2000). Therefore it is essential to support these mothers in their parenting role (Barlow et al., 2015). Previous evidence from a low resource setting in South Africa reported that a psychosocial intervention targeting maternal attachment had led to significant improvement in maternal attachment scores in mothers in intervention arm, however intervention had no effect on depression (Cooper et al., 2009). The current study shows improvement in maternal infant attachment among women in the LTP Plus group, as compared to the TAU group. The LTP Plus calendar that was used in this study includes guidance for parent-child play and activities that promote attachment and parental involvement (Husain et al., 2017). 
There was a significant reduction in the number of days the children suffered from diarrhea and chest infection in the LTP Plus group, as compared to the TAU group. This finding of our study has been supported by previous studies. A cluster RCT by Rahman et al. (2008) recruiting 903 mothers showed that the infants in the Thinking Healthy Program had less episodes of diarrhea and were more likely to be immunized as compared to control group. A systematic review by Gilmore and McAuliffe (2013) showed that parenting interventions including CBT delivered by community health workers may significantly reduce the frequency of infant diarrhoea as well as other preventable child mortalities in LMIC. Evidence from qualitative studies in Pakistan reported that women with maternal depression blame themselves for illness of their child (Rahman 2007; Husain et al., 2017). Thinking Healthy component of LTP Plus intervention helps such mothers to change unhealthy thinking pattern (Rahman 2007) and mothers in a previous study also reported that LTP component empowered them by improving their health literacy and they observed improvement in their child rearing practices (Husain et al., 2017). These changes might have contributed to reduced number of days the children of mothers in LTP Plus group suffered from diarrhea and chest infection. 

Limitations 
One of the limitations of the study was that we did not get the details of nutrition components, in low resource settings like Pakistan integrated parenting interventions should also include key messages related to child nutrition. Such interventions would be particularly relevant for South Asian countries as despite similar economic conditions the nutritional status of South Asian children has been found to be poorer than African children (Ramalungaswami et al., 2003). Furthermore, though child health outcomes were taken into account, the cognitive development of children was not assessed. Strong evidence exists on the impact of maternal depression on the cognitive development of children and the LTP intervention targets cognitive and social-emotional development, such assessments need to be conducted in future trials. Another limitation of the study is that all the assessments were only up to 6 months after baseline. Long term outcomes should be determined in future trials. Moreover, social support was assessed with Oslo-3 item social support scale, a scale with moderate reliability. Psychosocial issues such as those related to debt and food insecurity were only assessed at baseline therefore it cannot be ascertained whether the intervention helped to improve these problems or not, therefore, these measures should be repeated on follow up assessments as well. 
 
CONCLUSION
To our knowledge, this is the first parenting intervention trial conducted in Pakistan aiming to improve both maternal mental health and child health outcomes for malnourished children attending paediatric units. There is a need to conduct appropriately powered larger trial to test the clinical and cost-effectiveness as well as long term outcomes of the LTP Plus intervention at various paediatric units so that this potentially low cost, culturally appropriate intervention can be  integrated into the existing health care system to improve both maternal and child health in Pakistan.
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